Addition of substituted isatins to 2,6-di-tert-butyl-4-methylenecyclohexa-2,5-dienone, generated in situ from 3,5-di-tert-butyl-4-hydroxybenzyl acetate, to form 1-substituted hydroxybenzylisatins, is reported. On the basis of these isatins novel isatin-3-thiosemicarbazones as well as isoindigo derivatives bearing a 2,6-di-tert-butylphenol moiety were obtained. The structures of all novel compounds are confirmed by IR, 1 H NMR and 13 C NMR.
Introduction
Isatin is a synthetically attractive substance due to its versatility in the chemistry of heterocycles. [1] [2] [3] [4] [5] It is often used as a starting point in the synthesis of dyes and biologically active compounds. [6] [7] [8] [9] [10] Isatin derivatives ( Figure 1 ) also find applications in the field of solar energy, [11] [12] [13] organic memory devices 14 and organic field-effect transistors 15, 16 Nevertheless there are only a few works that deal with investigations of the addition reactions of isatin derivatives with multiple carbon-carbon bonds. Thus, an addition of isatin and some of its derivatives to the C=N bond of isocyanates and C=C bond of diphenylketene to form 1-carbamoylisatins and 1-diphenylacetylisatin respectively, have been described. 17, 18 The presence of an organocatalyst (triphenylphosphine (arsine), triethyl phosphite, DABCO, isocyanides) allows the addition of isatin to double carbon-carbon bonds of fumaric and acrylic esters. [19] [20] [21] [22] [23] [24] In all cases formation of a carbon-nitrogen bond is realized. 
Results and Discussion
Herein we report the synthesis of novel isatin derivatives containing sterically hindered 2,6-ditert-butylphenol fragment. This approach is based on the condensation reaction of substituted isatins 1a-d with 3,5-di-tert-butyl-4-hydroxybenzyl acetate 2 to give corresponding benzylisatins 3a-d with high yields (Scheme 1).
Scheme 1. Synthesis of novel sterically hindered benzylisatins 3a-d.
The reaction proceeds in dipolar aprotic solvents such as DMF or DMSO. These conditions 25, 26 allows in situ generation of the highly reactive p-quinone methide 4 which immediately undergoes addition of corresponding isatin 1a-d with formation of a carbonnitrogen bond (Scheme 2). It should be noted here that the reaction takes place despite the hindrance due to the methyl group at the 7 position of the isatin heterocycle. (Table 1) . Similar doubling of NH, Н-4, Н-6 and NH2 -signals in 1 H NMR spectra also takes place for compound 7с. In a development of our investigations on the reactivity of 1,2-diketones 27-30 towards trivalent phosphorus derivatives, isatins 3b-d were treated with tris(diethylamino)phosphine. The reaction proceeds in mild conditions and after the addition of the phosphorus reactant at -60 °C immediately turns dark. Then on spontaneous warming to room temperature the reaction mixture become successively brown, dark-violet, dark-red and finally purple-colored, followed by precipitation of compounds 9b-d (Scheme 4).
Conclusions
In summary, a synthetic method for the preparation of novel highly functionalized benzylisatins was developed. It consists in nucleophilic addition of substituted isatins to an in situ generated highly reactive p-quinone methide. Furthermore, this approach allows access to various isatin-3-thiosemicarbazones and hydrazones as well as isoindigos which are interesting molecules for biological studies and radical-chain oxidation processes inhibitors.
Experimental Section
General. All melting points were measured with a Stuart digital SMP10 apparatus. Solvents were distilled and dried by standard literature procedures prior to use. Elemental analyses for C, H and N were performed using a CHNS-3 analyzer. IR spectra were measured with Bruker Vector-22 spectrometer as suspensions in Nujol. The 1 H and 13 C NMR spectra were recorded on a Bruker Avance-400 instrument (400 MHz for 1 H and 100.6 MHz for 13 C). Chemical shifts are given in ppm (δ) relative to residual DMSO or CHCl3 signals. Isatin derivatives 1a-d were prepared by known synthetic procedures. [31] [32] [33] Preparation of N-substituted 3,5-di-tert-butyl-4-hydroxybenzylindoline-2,3-diones 3a-c. A mixture of substituted isatin 1a-c (10 mmol), 3,5-di-tert-butyl-4-hydroxybenzylacetate 2 (1.73 g, 11 mmol) and triethylamine (a few drops) in absolute DMF (10 ml) was stirred under 70 o С for 5 h, and cooled to r.t. Resulted solution was treated with 10% aqueous NaCl (200 ml). Precipitate that formed was filtered off, washed with water and air-dried. -1-(3,5-di-tert-butyl-4-hydroxybenzyl)indoline-2,3-dione (3d) . A solution of 7-methylisatin 1d (909 mg, 6 mmol) and 3,5-di-tert-butyl-4-hydroxybenzylacetate 2 (1.58 g, 6 mmol) in DMF (50 ml) was stirred under 70 o С for 5 h and additionally for 5 days at r.t. Then resulted solution was treated with 10% aqueous NaCl (200 ml) followed by extraction with ether (100 ml). -1-(3,5-di-tert-butyl-4-hydroxybenzyl)indoline-2,3-dione 3-thiosemicarbazone (7a) -1-(3,5-di-tert-butyl-4-hydroxybenzyl)indoline-2,3-dione 3-thiosemicarbazone (7d) substituted 3-(3,5-Di-tert-butyl-4-hydroxyphenyl)-propionic acid [1-(3,5-di-tert-butyl-4-hydroxybenzyl)-2-oxo-1,2-dihydroindol-3 -1,1'-(3,5-di-tert-butyl-4-hydroxybenzyl)-1Н,1'Н-[3,3'] 
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